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Abstract
Two‐dimensional (2D) semiconducting materials, such as phosphorene,

MoS2, et al. hold great promise for many important applications, such as in
nanoelectronics, molecular and bio‐sensors, thermoelectric conversion and
solar energy harvesting.
To fully explore their functionalities and
potentials, band‐gap engineering is often required. It is now recognized that
these 2D materials are able to subject to strain, chemical functionalization,
size reduction, which can cause significant changes in electronic, optical,
magnetic and thermal properties, which in turn can greatly widen the range
of applications of 2D materials. In this talk, we report our research work on
the manipulation of two members of 2D semiconducting materials, that is,
phosphorene and MoS2, to tune their electronic, magnetic and thermal
properties using first‐principles calculations. Our work demonstrates various
practical routes to tune the electronic properties of 2D semiconducting
materials by strain engineering, chemical functionalization and size
manipulation, which may be useful for applications in nanoelectronic
devices and energy conversion.
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